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report.) 
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VII. Certain defects in the international application 
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The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1 . Claim 1 is new (Art. 33.2) PCT) . However the subject-matter of claim 1 is not 
inventive (Art. 33.3) PCT), because it does not recite elements that would lead to 
solve the technical problem stated by the Applicant. 

Claim 1 lacks the essential step of overwriting a previously down loaded segment 
with a newly down loaded segment, which is the step which leads to a reduction of 
the on-chip RAM requirements. 

The mere fact to download programs segments successively between periods of 
inactivity of a data transfer function does not solve any technical problem, nor 
does it bring any technical advantage. 

The Applicant should have amended claim 1 so that it would have encompassed 
all elements needed in order to solve that technical problem. 

2. The subject-matter of claim 1 is not inventive, but the subject-matter of claim 2 is. 

3. Claims 4,5,6,7 are only inventive when they would be taken in combination with 
the features known from claim 2. 

When their subject-matter is taken in combination with claim 1 , those 
combinations lack an inventive step. Hence this report mentions that their subject- 
matter lacks inventiveness. 

Re Item VII 

Certain defects in the international application 

4. The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

Further, the last paragraph of the description (p 7) is not clear because it is not 
clear what "spirit of the invention" means. It should have been amended,. 
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Re Item VIII 

Certain observations on the international application 

5. The description describes only an embodiment involving a modem architecture, 
and points out that the requirements for the invention to achieve an effect are that 
the transmission function has inactivity intervals, and also that the time spent for 
down loading the instructions is substantially smaller than the inactivity interval of 
the transmission function (pages 6-7 of the description). 

Hence, the scope of method claim 1 is so broad that it is no longer supported by 
the description (Art. 6 PCT, Guidelines C-lll 6.1). That method claim should have 
been restricted to modems. 



6. In order to ensure the achievement of the disclosed technical effect, namely the 
fact that on-chip RAM requirements are reduced, every independent claim should 
have claimed that a segment overwrites a previously down loaded segment. 
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DSP based systems perform numerical operations on data and are optimised for such 
operations. A bottleneck in extracting the maximum performance is the limitation imposed 
by access times to memory. This is usually circumvented by providing on-chip 
RAM/ROM to supplement the basic DSP core. ROM based solutions preclude 
5 upgradability. Downloadable Modem architectures employ on-chip RAM for easy 
upgradability. This on-chip RAM is expensive compared to slower external memories like 
SDRAM, Flash etc. 

A typical Datapump function has significant internal memory requirements. A 
straightforward implementation leads to an expensive single chip solution for 
10 Downloadable Modem architectures. This implies a large on-chip RAM requirement if all 
the program code corresponding to the Handshake and Data phase of the Modulation 
function were loaded in on-chip RAM. 

An alternative is to provide program code for the Modulation function in external RAM, 
in order to free up on-chip memory and minimise costs for a single chip DSP. Figure 1 is 

15 an example of such an architecture, as used in current Modem application systems. The 
DSP 1 performs the Datapump function. The program code for the specific Modulation 
function used during a modem connection exists in external RAM 2. A slow external 
memory 3 stores the program code for the whole modem application. This slow external 
memory 3 is usually a FLASH memory, and is provided as a feature for code-version 

20 upgradability. Depending on the Modulation function used, the program code for the 
Datapump function is loaded into external RAM 2. The memory requirements of this 
Modulation function code is high because the entire code corresponding to this function is 
loaded. A significant problem associated with the architecture of Figure 1 is that 
execution of the modulation function is slowed, as compared to an on-chip DSP RAM 

25 architecture, due to the external RAM being generally slower and interfacing delays 
between the DSP chip and the external RAM. The present invention seeks to maximise 
efficiency of the DSP operation by utilizing timing constraints of operations performed by 
the DSP. 



MAENOtD SHEET 



ST/61772 



An example of dynamically loading or unloading tasks into instruction RAM is disclosed 
in EP 0 772 370. However that reference makes no mention of any timing constraints for 
the downloading operations performed by the DSP manager. That is likely because the 
downloading scheme does not require it. The ability of the DSP manager to allocate space 
5 in the data RAM in response to a request from a DSP task does not necessarily imply that 
inactivity timing constraints are utilized. This is because allocating space in data RAM is 
different from a downloading operation, it does not involve the transfer of program code 
from the external PC RAM to the DSP RAM. 

OBJECT OF THE INVENTION 

10 It is an object of the invention to provide an architecture and data transfer method to 
reduce on-chip RAM requirements in a DSP particularly, but not exclusively, in a modem 
whilst maintaining efficiency. 

SUMMARY OF THE INVENTION 

In one broad aspect of the invention, there is provided a method of data transfer for use 
15 with a signal processor of a modem, including: establishing a program code for executing 
a data transfer function, the function being divided into phases by inactivity intervals, and 
the program code including code segments associated with each phase; and downloading 
each code segment to a memory of the processor prior to commencement of the respective 
phase for execution thereof, characterised in that: each code segment is downloaded only 
20 during the associated inactivity interval. 

Preferably, each successively downloaded segment overwrites a previously downloaded 
segment. 

In another aspect, there is provided a modem architecture including: a signal processor 
with a first internal memory; a second memory external of the signal processor, wherein 
25 the second memory is arranged to hold a program code divided into code segments, for 
executing phases of a modulation function with inactivity intervals therebetween and the 
first memory is configured to sequentially receive the segments downloaded from the 
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second memory to a current segment portion of the first memory for executing same; 
characterised in that the modem architecture is programmed to perform the method steps, 
as described above. 

Preferably, the signal processor is a Datapump and the first memory is provided as on- 
chip RAM of the Datapump. 

In a more particular embodiment of the invention a Downloadable architecture is proposed 
which subdivides the Modulation function into phases separated by inactivity intervals. 
The program code segments corresponding to these phases are dynamically downloaded to 
on-chip RAM during the inactivity intervals without affecting the performance of the 
modem. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is more fully described, by way of non-limiting example only, with 
reference to the accompanying drawings, in which: 

Figure 1 is a diagrammatic representation of a prior art Modem Datapump 

implementation; 

Figure 2 is a diagrammatic representation of a subdivision of a Modulation 
Function into phases; 

Figure 3 is an exemplary diagram of a single chip DSP downloadable architecture, 
in accordance with the invention; and 

Figure 4 is a detailed diagram of the single chip DSP downloadable architecture of 
Figure 3. 

DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION 

The invention utilises a Modulation function which is subdivided into different phases as 
shown in Figure 2. These phases are subdivided such that there is an inactivity interval 
between them. Figure 2 shows the typical phases through which a Modulation function 
passes 
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THE CLAIMS: 

1. A method of data transfer for use with a signal processor of a modem, including: 
establishing a program code for executing a data transfer function, the function being 
divided into phases by inactivity intervals, and the program code including code segments 
associated with each phase; and downloading each code segment to a memory of the 
processor prior to commencement of the respective phase for execution thereof, 
characterised in that: each code segment is downloaded only during the associated 
inactivity interval. 

2. A method as claimed in claim 1, wherein each successively downloaded segment 
overwrites a previously downloaded segment. 

3. A method as claimed in claim 1 or 2, wherein the data transfer function is a modem 
modulation function. 

4. A method as claimed in any one of claims 1 to 3, wherein the program code is held 
in a second memory, external of the signal processor. 

5. A method as claimed in any one of claims 1 to 4, wherein the signal processor is in 
the form of a Datapump. 

6. A modem architecture including: a signal processor with a first internal memory; a 
second memory external of the signal processor, wherein the second memory is arranged 
to hold a program code divided into code segments, for executing phases of a modulation 
function with inactivity intervals therebetween and the first memory is configured to 
sequentially receive the segments downloaded from the second memory to a current 
segment portion of the first memory for executing same; 
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characterised in that the modem architecture is programmed to perform the method 
steps of any one of claims 1 to 5. 

7. A modem architecture as claimed in claim 6, wherein the signal processor is a 
Datapump and the first memory is provided as on-chip RAM of the Datapump. 
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MODEM ARCHITECTURE AND METHOD OF DATA TRANSFER 

FIELD OF THE INVENTION 

5 The present invention relates to modem architecture and a method of data transfer for 
reducing on-chip Random Access Memory in a signal processor of a modem. 

BACKGROUND OF THE INVENTION 

10 Typical Modem Architectures consist of a Controller, a Daiapump and hardware circuitry also 
called the Direct Access Arrangement (DAA), to connect to a telephone network. The 
Controller implements Error Control, Data Compression and digital terminal equipment 
(DTE) Command/Response interface. 

15 The Datapump is arranged to perform a Daiapump function which is usually specified by one 
of the modem standards ratified by national/international standardisation bodies, which is 
henceforth referred to as a Modulation function. The specific Datapump function in operation 
in a modem can be one of a number of Modulation functions. The Modulation functions are 
usually divided into phases called the Handshake phase and the Data phase. The Handshake 

20 phase pertains usually to protocol negotiation (like V.8, V.8bis), channel probing 
(measurement of channel characteristic), training of modem adaptive elements, and 
communication of modem parameters. Upon completion of the Handshake Phase, the modem 
enters the Data phase. These phases are usually separated by inactivity intervals. 

25 The Datapump function (Modulation function in operation) transmits/receives data from a 
remote modem. The Datapump function usually requires a Digital Signal Processor (DSP) 
to perform the various numerical operations required for signal generation and reception. 
Some applications use the DSP power to accommodate the Controller function. 
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DSP based systems perform numerical operations on data and are optimised for such 
operations. A bottleneck in extracting the maximum performance is the limitation imposed 
by access times to memory. This is usually circumvented by providing on-chip RAM/ROM 
to supplement the basic DSP core. ROM based solutions preclude upgradabiliry. 
5 Downloadable Modem architectures employ on-chip RAM for easy upgradability. This on- 
chip RAM is expensive compared to slower external memories like SDRAM, Flash etc. 

A typical Datapump function has significant internal memory requirements. A 
straightforward implementation leads to an expensive single chip solution for Downloadable 
10 Modem architectures. This implies a large on-chip RAM requirement if all the^ program code 
corresponding to the Handshake and Data phase of the Modulation function were loaded in 
on-chip RAM. 

An alternative is to provide program code for the Modulation function in external RAM, in 
15 order to free up on-chip memory and minimise costs for a single chip DSP. Figure 1 is an 
example of such an architecture, as used in current Modem application systems. The DSP 
1 performs the Datapump function. The program code for the specific Modulation function 
used during a modem connection exists in external RAM 2. A slow external memory 3 stores 
the program code for the whole modem application. This slow external memory 3 is usually 
20 a FLASH memory, and is provided as a feature for code-version upgradability. Depending 
on the Modulation function used, the program code for the Datapump function is loaded into 
external RAM 2. The memory requirements of this Modulation function code is high because 
the entire code corresponding to this function is loaded. A significant problem associated 
with the architecture of Figure 1 is that execution of the modulation function is slowed, as 
25 compared to an on-chip DSP RAM architecture, due to the external RAM being generally 
slower and interfacing delays between the DSP chip and the external RAM. 
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OBJECT OF THE INVENTION 

It is an object of the invention to provide an architecture and data transfer method co reduce 
on-chip RAM requirements in a DSP particularly, but not exclusively, in a modem whilst 
5 maintaining efficiency. 

SUMMARY OF THE INVENTION 

In accord with the object of the invention a modem architecture is presented which 
10 significantly reduces on-chip RAM requirements. The Downloadable architecture proposed 
subdivides the Modulation function into phases separated by inactivity intervals. The program 
code segments corresponding to these phases are dynamically downloaded to on-chip RAM 
during the inactivity intervals without affecting the performance of the modem. 

15 In particular, one aspect of the invention provides a method of data transfer for use with a 

signal processor, including: 

establishing a program code for executing a data transfer function, the function being 

divided into phases by inactivity intervals, and the program code including code segments 

associated with each phase; and 
20 downloading each code segment to a memory of the processor prior to commencement 

of the respective phase for execution thereof. 

Preferably, each successively downloaded segment overwrites a previously downloaded 
segment. 

25 

In another aspect, there is provided a modem architecture including: 
a signal processor with a first memory; 

a second memory external of the signal processor, wherein the second memory is 
arranged to hold a program code divided into code segments, for executing phases of a 
30 modulation function with inactivity intervals therebetween and the first memory is configured 
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co sequentially receive the segments downloaded from the second memory to a current 
segment portion of the first memory for executing same; and 

an event arbiter for monitoring completion of each phase and requesting a subsequent 



code segment to be downloaded into the current segment portion, during an associated 
5 interval, for execution thereof. 

Preferably, the signal processor is a Datapump and the first memory is provided as on-chip 
RAM of the Datapump. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is more fully described, by way of non-limiting example only, with reference 
to the accompanying drawings, in which: 

1 5 Figure 1 is a diagrammatic representation of a prior art Modem Datapump implementation; 

Figure 2 is a diagrammatic representation of a subdivision of a Modulation Function into 
phases; 

20 Figure 3 is an exemplary diagram of a single chip DSP downloadable architecture, in' 
accordance with the invention; and 

Figure 4 is a detailed diagram of the single chip DSP downloadable architecture of Figure 3. 

25 

DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION 

The invention utilises a Modulation function which is subdivided into different phases as 
shown in Figure 2. These phases are subdivided such that there is an inactivity interval 
30 between them. Figure 2 shows the typical phases through which a Modulation function passes 
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chrough. The arrowheads 5 indicate the start of the inactivity interval. The program code 
for executing each phase is likewise separated into code segments (not shown), associated 
with each respective phase. The code segments are downloaded dynamically depending on 
the current phase of the Modulation function, to a DSP on-chip RAM of a Modem. 



Figure 3 illustrates the proposed single chip DSP Downloadable Modem architecture. It 
consists of a DSP with on-chip program RAM 6. The different program segments which are 
to be downloaded into the on-chip RAM are stored in the slow external second memory. 7. 

10 Figure 4 presents a detailed view of the proposed Downloadable Modem architecture. A 
Bootloader 13 which is resident in on-chip ROM, on start-up or reset, loads an Event Arbiter 
Segment, Down Loader Segment, and Common Modules Segment from slow external 
memory 14 into the on-chip RAM 12. The initialisations of the modem system are performed 
by code executing from the Common Modules Segment 10. The Event Arbiter 8 monitors 

15 the current phase of the modem connection and on successful completion of the phase, 
requests the Down Loader 9 to download the program code segment for the next phase from 
slow external memory 14 into the Current Phase Segment portion 11. The Current Phase 
Segment code for the next phase is downloaded into on-chip DSP RAM and executed. The 
sequence of events that occur is further detailed using an example of a modem connection, 

20 as follows. 

On start-up the Boot-loader 13, loads the modules common to all phases into the Common 
Modules 10. The initialisation for the modem is then performed. Depending upon the 
modulation function selected, Phase 1 of that modulation function is downloaded from slow 

25 external memory 14. After successful completion of Phase 1, the Event Arbiter 8 requests 
the Down Loader 9 to download Phase 2 from external memory into 14 the Current Phase 
Segment portion 11, The copied code corresponding to Phase 2 of the Datapump function 
overlays the existing code corresponding to Phase 1 of the Datapump function. The download 
operation takes place during the inactivity interval which exists between the termination of 

30 Phase 1 and the commencement of Phase 2. Phase 2 is then executed. After successful 
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completion of Phase 2 the Event Arbiter 8 requests the Down Loader 9 to download Phase 
3 from slow external memory 14 into the Current Phase segment 11. The Current Phase 
Segment 11 thus has Phase 2 replaced by Phase 3. The download operation takes place 
during the inactivity interval which exists between the termination of Phase 2 and the 
5 commencement of Phase 3. The program for Phase 3 is then executed. This methodology 
is followed for the subsequent Phases of the Datapump function. 

The total on-chip RAM 12 requirements includes that which is required by the Event Arbiter 
8, Down Loader 9, Common Modules 10 and the Current Phase Segment 11.. The memory 
10 requirements for the Current Phase Segment portion 11 is the maximum of the memory 
requirements of the individual phases. Thus subdivision of the Modulation Function 

into phases and overlaying of the code corresponding to the different Phases leads to a 
substantial reduction in on-chip RAM requirements in single chip DSP downloadable modem 
architectures. 

15 

This procedure easily incorporates inclusion of other applications by modifying the Event 
Arbiter 8. The new application can be loaded into the Current Phase Segment 11 when 
necessary. Hence a provision for integration of multiple applications which can be non- 
concurrently executed by the DSP is provided by this scheme. This ease in integration 
20 increases the DSP on-chip RAM requirements marginally by following the code overlay 4 
procedure for these multiple applications. 

The mandatory requirement for this code overlay procedure which leads to a substantial 
decrease in DSP on-chip memory is the existence of inactivity intervals. Also the time 
25 required for the largest program code download should be within the duration of the inactivity 
intervals. Hence appropriate external slow memories which meet the latency requirements 
should be selected. This is exemplified by the equations given below. 
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The memory size of the Current Phase Segment 10 is given by 
where, 

Si is the size of the i m Phase in words 

5 

The following inequality should be satisfied; 
where, 

T Acc cxt is the slow external memory access time 
10 T ACC fa is the on-chip RAM access time 

T^ exec is the DSP instructions execution overhead for each word transfer 
T Mir?in is the overhead for executing the Down Loader 
T ; is the inactivity interval for the i* Phase 



1 5 This invention outlines a downloadable implementation for modem architectures which are 
amenable for implementation of these download procedures. Hence it is possible to achieve 
significant reduction in the DSP on-chip memory requirements. 



The present invention provides a significant reduction in cost for single chip DSP solutions 
20 for downloadable modem applications. It outlines the procedures for downloadable 
implementation of the low cost single chip DSP solutions for modem applications. It also 
provides easy downloadability for other applications which can be executed by the DSP non- 
concurrently. 



25 The above modem architecture and method has been described by way of non-limiting 
example only and many modifications and variations may be made thereto without departing 
from the spirit and scope of the invention. 



WO 00/25206 



PCT/SG98/00086 



- 8 - 

THE CLAIMS: 

1. A method of data transfer for use with a signal processor, including: 

establishing a program code for executing a data transfer function, the function being 
5 divided into phases by inactivity Intervals, and the program code including code segments 

associated with each phase; and 

downloading each code segment to a memory of the processor prior to commencement 

of the respective phase for execution thereof. 

10 2. A method as claimed in claim 1, wherein each successively downloaded segment 
overwrites a previously downloaded segment. 

3. A method as claimed in claim 1 or 2, wherein the data transfer function is a modem 
modulation function. 

15 

4. A method as claimed in any one of claims 1 to 3, wherein the program code is held 
in a second memory, external of the signal processor. 

5. A method as claimed in any one of claims 1 to 4, wherein the signal processor is in 
20 the form of a Datapump. 

6. A modem architecture including: 

a signal processor with a first internal memory; 

a second memory external of the signal processor, wherein the second memory is 
25 arranged to hold a program code divided into code segments, for executing phases of a 
modulation function with inactivity intervals therebetween and the first memory is configured 
to sequentially receive the segments downloaded from the second memory to a current 
segment portion of the first memory for executing same; 
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an event arbiter for monitoring completion of each phase and requesting a subsequent 
code segment to be downloaded into the current segment portion, during an associated 
interval, for execution thereof. 

5 7. A modem architecture as claimed in claim 6 t wherein the signal processor is a 
Datapump and the first memory is provided as on-chip RAM of the Dacapump. 
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DSP based systems perform numerical operations on data and are optimised for such 
operations. A bottleneck in extracting the maximum performance is the limitation imposed 
by access times to memory. This is usually circumvented by providing on-chip RAM/ROM 
to supplement the basic DSP core. ROM based solutions preclude upgradability. 
5 Downloadable Modem architectures employ on-chip RAM for easy upgradability. This on- 
chip RAM is expensive compared to slower external memories like SDRAM, Flash etc. 

A typical Datapump function has significant internal memory requirements. A 
straightforward implementation leads to an expensive single chip solution for Downloadable 
10 Modem architectures. This implies a large on-chip RAM requirement if all the program code 
corresponding to the Handshake and Data phase of the Modulation function were loaded in 
on-chip RAM. 

An alternative is to provide program code for the Modulation function in external RAM, in 
15 order to free up on-chip memory and minimise costs for a single chip DSP. Figure 1 is an 
example of such an architecture, as used in current Modem application systems. The DSP 
1 performs the Datapump function. The program code for the specific Modulation function 
used during a modem connection exists in external RAM 2. A slow external memory 3 stores 
the program code for the whole modem application. This slow external memory 3 is usually 
20 a FLASH memory, and is provided as a feature for code-version upgradability. Depending 
on the Modulation function used, the program code for the Datapump function is loaded into 
external RAM 2. The memory requirements of this Modulation function code is high because 
the entire code corresponding to this function is loaded. A significant problem associated 
with the architecture of Figure 1 is that execution of the modulation function is slowed, as 
25 compared to an on-chip DSP RAM architecture, due to the external RAM being generally 
slower and interfacing delays between the DSP chip and the external RAM. 
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OBJECT OF THE INVENTION 

It is an object of the invention to provide an architecture and data transfer method to reduce 
on-chip RAM requirements in a DSP particularly, but not exclusively, in a modem whilst 
5 maintaining efficiency. 

SUMMARY OF THE INVENTION 

In accord with the object of the invention a modem architecture is presented which 
10 significantly reduces on-chip RAM requirements. The Downloadable architecture proposed 
subdivides the Modulation function into phases separated by inactivity intervals. The program 
code segments corresponding to these phases are dynamically downloaded to on-chip RAM 
during the inactivity intervals without affecting the performance of the modem. 

15 In particular, one aspect of the invention provides a method of data transfer for use with a 

signal processor, including: 

establishing a program code for executing a data transfer function, the function being 

divided into phases by inactivity intervals, and the program code including code segments 

associated with each phase; and 
20 downloading each code segment to a memory of the processor prior to commencement 

of the respective phase for execution thereof. 

Preferably, each successively downloaded segment overwrites a previously downloaded 
segment. 

25 

In another aspect, there is provided a modem architecture including: 
a signal processor with a first memory; 

a second memory external of the signal processor, wherein the second memory is 
arranged to hold a program code divided into code segments, for executing phases of a 
30 modulation function with inactivity intervals therebetween and the first memory is configured 
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co sequentially receive the segments downloaded from the second memory to a current 
segment portion of the first memory for executing same; and 

an event arbiter for monitoring completion of each phase and requesting a subsequent 
code segment to be downloaded into the current segment portion, during an associated 
5 interval, for execution thereof. 

Preferably, the signal processor is a Datapump and the first memory is provided as on-chip 
RAM of the Datapump. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is more fully described, by way of non-limiting example only, with reference 
to the accompanying drawings, in which: 

15 Figure 1 is a diagrammatic representation of a prior art Modem Datapump implementation; 

Figure 2 is a diagrammatic representation of a subdivision of a Modulation Function into 
phases; 

20 Figure 3 is an exemplary diagram of a single chip DSP downloadable architecture, in* 
accordance with the invention; and 

Figure 4 is a detailed diagram of the single chip DSP downloadable architecture of Figure 3. 

25 

DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION 

The invention utilises a Modulation function which is subdivided into different phases as 
shown in Figure 2. These phases are subdivided such that there is an inactivity interval 
30 between them. Figure 2 shows the typical phases through which a Modulation function passes 
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. THE CLAIMS: 

1. A method of data transfer for use with a signal processor, including: 

establishing a program code for executing a data transfer function, the function being 
5 divided into phases by inactivity intervals, and the program code including code segments 

associated with each phase; and 

downloading each code segment to a memory of the processor prior to commencement 

of the respective phase for execution thereof. 

10 2. A method as claimed in claim 1, wherein each successively downloaded segment 
overwrites a previously downloaded segment. 

3. A method as claimed in claim 1 or 2, wherein the data transfer function is a modem 
modulation function. 

15 

4. A method as claimed in any one of claims 1 to 3, wherein the program code is held 
in a second memory, external of the signal processor. 

5. A method as claimed in any one of claims 1 to 4, wherein the signal processor is in 
20 the form of a Datapump. 

6. A modem architecture including: 

a signal processor with a first internal memory; 

a second memory external of the signal processor, wherein the second memory is 
25 arranged to hold a program code divided into code segments, for executing phases of a 
modulation function with inactivity intervals therebetween and the first memory is configured 
to sequentially receive the segments downloaded from the second memory to a current 
segment portion of the first memory for executing same; 
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an event arbiter for monitoring completion of each phase and requesting a subsequent 
code segment to be downloaded into the current segment portion, during an associated 
interval, for execution thereof. 

7. A modem architecture as claimed in claim 6 t wherein the signal processor is a 
Datapump and the first memory is provided as on-chip RAM of the Darapump. 



